Introduction {#sec1_1}
============

*Aspergillus* osteomyelitis is a debilitating and severe form of invasive aspergillosis that occurs most commonly in hosts with underlying diseases or immunocompromised conditions \[[@B1],[@B2]\]. Although various diagnostic tests are available, early diagnosis of *Aspergillus* osteomyelitis remains a challenge due to its rarity, diversity, and variability in the clinical presentations.

Case Report {#sec1_2}
===========

A 53-year-old male patient was admitted to a local hospital with recurrent fever and cough in December 2013. He had a smoking history of 40 years, but there was neither immunosuppressive drug intake nor underlying diseases such as tuberculosis, diabetes, and malignancies. Physical examination and laboratory findings were normal except for a body temperature of 37.8°C. Chest computed tomography (CT) showed a 3 × 3 cm mass in the right middle lobe along with multiple nodules in both lungs (fig. [1a](#F1){ref-type="fig"}). A thoracoscopic wedge resection of the lesion was then performed, and the biopsy showed suppurative granulomatous inflammation. The patient\'s symptoms improved after surgery and 1 week\'s use of piperacillin-tazobactam.

However, he was readmitted with cough, fever, and new-onset low back pain in May 2014. Chest CT scan indicated an emerging nodular lesion in the left lower lobe (fig. [1b](#F1){ref-type="fig"}), and magnetic resonance imaging (MRI) revealed bony destruction in the L5 vertebral body and L2/3 pedicle (fig. [1c](#F1){ref-type="fig"}). Biopsies from both tracheoscopy and percutaneous vertebral puncture showed chronic inflammation. Meanwhile, tissue sections of lung specimens were rechecked and the suggestion was suppurative inflammation probably caused by *Nocardia.* However, no further pathogenic evidence was provided. Although the patient was treated with antituberculosis drugs empirically, he still had persistent back pain and developed bilateral lower extremity weakness, which prompted surgical intervention including drainage, debridement, decompression, and stabilization of the lumbar spine.

Nevertheless, he suffered from a repeated moderate fever after surgery and was then transferred to our hospital. A 2 × 2 cm soft mass was palpable in the right paravertebral area. Muscle strength was 4/5 for both lower extremities. A new MRI showed deterioration of the imaging findings (fig. [1d](#F1){ref-type="fig"}). Consequently, we performed a second surgery including removal of the original internal fixation, debridement, decompression, and drainage. A few spore or hypha analogues were visualized in tissue sections with Gomori methenamine-silver stain and periodic acid-Schiff stain (fig. [1e](#F1){ref-type="fig"}). Then, the patient was initially treated with voriconazole (a loading dose of 6 mg/kg of body weight on the 1st day followed by 4 mg/kg, every 12 h intravenously). Two weeks later, he had pain relief and recovered his normal temperature. Resolution of the lumbar lesions was also distinctly observed. Notably, specimens from the third lumbar surgery primarily for spinal stabilization revealed septate fungal hyphae, dichotomously branching at acute angles (fig. [1f](#F1){ref-type="fig"}). So far, the patient had taken voriconazole for more than 3 months, and no recurrence was detected. However, the muscle strength of both lower extremities did not improve significantly.

Discussion {#sec1_3}
==========

Here, we showed an immunocompetent patient who initially presented with pulmonary granulomatous lesions of undetermined origin and had vertebral osteomyelitis due to *Aspergillus* a few months later. *Aspergillus* osteomyelitis is frequently associated with immunosuppression such as organ transplantation, hematopoietic malignancies, diabetes mellitus, or other predisposing conditions \[[@B1],[@B3]\], but it also develops in nonimmunocompromised patients \[[@B4],[@B5],[@B6]\].

Pulmonary granulomas are nonspecific findings and a large proportion of them lack a definite etiology even after histological examination \[[@B7]\]. In our case, we found that new pulmonary nodules emerged with the existence of lumbar lesions, and the pulmonary lesions resorbed as well as the lumbar ones after antifungal therapy. So the original pulmonary granuloma was probably invasive pulmonary aspergillosis, which might not be completely under control in the absence of antifungal therapy and might then hematogenously spread to the spine and cause vertebral destruction.

Histological examination and microbial culture are the gold standard diagnostic methods of aspergillosis, but they tend to take a long time and have low sensitivity. For instance, sometimes hyphae are hard to obtain from specimens, because the position and the size of sampling or the amount of bacteria contained in the relevant lesions might have an influence. In one case, hyphae were barely detected in 2 slides among over 100 slides \[[@B5]\]. Similarly, we failed to find hyphae in abundant lung specimens and could not clearly detect hyphae in lumbar lesions until the last surgery. Unfortunately, the delayed diagnosis may aggravate the neurologic deficits and delay surgical intervention.

Management of *Aspergillus* osteomyelitis optimally combines antifungal treatment and selective surgery based upon site and local complications \[[@B1],[@B2]\]. Voriconazole, having high oral bioavailability and good bone penetration, clearly demonstrated a decrease in mortality in invasive aspergillosis \[[@B8]\]. Amphotericin B and itraconazole also have proved to be effective in most cases. Surgical intervention can improve the general conditions of patients, especially those with vertebral involvement \[[@B2]\]. Undoubtedly, our patient has benefited from the combined treatment strategy, but still has muscle weakness probably due to permanent neurologic damage.

Conclusion {#sec1_4}
==========

This case highlights the importance of the early recognition of the simultaneous occurrence of granulomatous nodules in the lung and vertebral lesions, and should alert physicians to the possibility of invasive aspergillosis, even in immunocompetent patients.

![**a** Chest CT in December 2013 showed a 3 × 3 cm mass in the right middle lobe (arrows). **b** Chest CT in May 2014 revealed an emerging nodular lesion in the left lower lobe (arrows). **c** MRI showed bony destruction in L5 vertebral body (arrows). **d** MRI taken 1 month after the first lumbar surgery showed extensive bone lesions with paravertebral abscess at L2-L5 (arrows). **e** Specimens from the second lumbar surgery revealed a few spore or hyphae analogues. Periodic acid-Schiff. ×200. **f** Specimens from the third lumbar surgery revealed septate hyphae of *Aspergillus* species. Gomori methenamine-silver. ×200.](mpp-0025-0394-g01){#F1}
